Aquaporin 2 (AQP2) and vasopressin type 2 receptor (V2R) endocytosis in kidney epithelial cells: AQP2 is located in 'endocytosis-resistant' membrane domains after vasopressin treatment.
Aquaporin 2 (AQP2) plays an important, VP (vasopressin)-regulated role in water reabsorption by the kidney. The amount of AQP2 expressed at the surface of principal cells results from an equilibrium between the AQP2 in intracellular vesicles and the AQP2 on the plasma membrane. VP shifts the equilibrium in favour of the plasma membrane and this allows osmotic equilibration to occur between the collecting duct lumen and the interstitial space. Membrane accumulation of AQP2 could result from a VP-induced increase in exocytosis, a decrease in endocytosis, or both. In the present study, we further investigated AQP2 accumulation at the cell surface, and compared it with V2R (VP type 2 receptor) trafficking using cells that express epitope-tagged AQP2 and V2R. Endocytosis of V2R and of AQP2 are independent events that can be separated temporally and spatially. The burst of endocytosis seen after VP addition to target cells, when AQP2 accumulates at the cell surface, is primarily due to internalization of the V2R. Increased endocytosis is not induced by forskolin, which also induces membrane accumulation of AQP2 by direct stimulation of adenylate cyclase. This indicates that cAMP elevation is not the primary cause of the initial, VP-induced endocytic process. After VP exposure, AQP2 is not located in endosomes with internalized V2R. Instead, it remains at the cell surface in 'endocytosis-resistant' membrane domains, visualized by confocal imaging. After VP washout, AQP2 is progressively internalized with the fluid-phase marker FITC-dextran, indicating that VP washout releases an endocytotic block that maintains AQP2 at the cell surface. Finally, polarized application of VP to filter-grown cells shows that apical VP can induce basolateral endocytosis and V2R down-regulation, and vice versa. After VP stimulation of renal epithelial cells, AQP2 accumulates at the cell surface, while the V2R is actively internalized. This endocytotic block may involve a reduced capacity of phosphorylated AQP2 to interact with components of the endocytotic machinery. In addition, a complex cross-talk exists between the apical and basolateral plasma-membrane domains with respect to endocytosis and V2R down-regulation. This may be of physiological significance in down-regulating the VP response in the kidney in vivo.